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Bjork-Shiley convexo-concave (BScc) valves are apt to fracture at the outlet strut.'-' A population based follow up study conducted in the Netherlands indicated that valve opening angle (700), valve diameter (> 29 mm), valve implant position (mitral), and age at implant (< 50 years) were associated with strut fracture. ' Metallurgical analysis of BScc valves has suggested that strut fracture is related to the welding process. 4 An examination of 24 explanted valves in the Netherlands revealed single leg fracture in seven (29%); in six of these the same welder was involved.5 In January 1995 Shiley revised its risk estimates based on welder identity. 6 In the first report on our follow up study no manufacturing data were available. In the present study, we reassessed the risk of fracture by use of additional data on welding obtained from Shiley.
Patients and methods

PATIENTS
The study-cohort consisted of all Dutch BScc valve recipients (n = 2266), identified during the first BScc follow up study'; faults in the data were corrected and the cohort was updated. The follow up was extended until 1 September 1995. Mean duration of follow up was 9 4 years. Forty eight patients (2 1%) had incomplete follow up. Forty six fractures were documented. Three fractures were reported after the closing date of the study.
WELDING INFORMATION
Welding information was obtained from weld charts, which are strip charts on which the current used during welding of BScc valves was recorded. These charts also recorded the identification number, employee number(s) of the welder(s), and weld date of the batch of valves being welded. Sometimes more than one welder worked on a batch of valves, making it impossible to determine which welder worked on which valve from that particular batch. Weld charts were first used in June 1980; their use stopped in June 1983 after the charts were found not to be useful.
For valves for which no weld charts were available, the welder identity could not be established. Weld dates for these valves were obtained from the fabrication orders.
STATISTICAL ANALYSIS
We studied the relation of welder identity and weld date to the occurrence of strut fracture. We stratified for opening angle and valve size, which are both risk factors for strut fracture. '-3 Two different analytical approaches were used. Firstly, fracture rates were computed per single welder or combination of welders listed on the weld charts. Secondly, rates were calculated if a given welder worked solely or in collaboration with other welders on the production of a batch. 60°BScc valves welded from January 1981 through June 1982 have been reported to be at higher risk of fracture.26
We therefore dichotomised weld date according to whether valves were welded before or after January 1981. Fracture rates were expressed as numbers of fractures per 100 person years of observation. Details are reported in the first report on the Dutch BScc follow up Welder identity, weld date, and the risk of outlet strut fracture in Bjork-Shiley convexo-concave valves: the Dutch cohort study 
